Altered expression of inflammatory cytokine receptors in response to LPS challenge through interaction between intestinal epithelial cells and lymphocytes of Peyer's patch.
The intense innate immunological activities occurring at the enteric mucosal surface involve interactions between intestinal epithelial cells and immune cells. Our previous studies have indicated that Peyer's patch lymphocytes may modulate intestinal epithelial barrier and ion transport function in homeostasis and host defense via cell-cell contact as well as cytokine signaling. The present study was undertaken using the established co-culture system of Caco-2 epithelial cells with lymphocytes of Peyer's patch to investigate the expression of IL-8 and IL-6 cytokines and cytokine receptors in the co-culture system after challenge with Shigella F2a-12 lipopolysaccharide (LPS). The human colonic epithelial cell line Caco-2 was co-cultured with freshly isolated lymphocytes from the murine Peyer's patch either in the mixed or separated (isolated but permeable compartments) co-culture configuration, and was challenged with Shigella F2a-12 LPS for 8 h. The level of mRNA expressions of human interleukin-8 (hIL-8), human interleukin-8 receptor (hIL-8R), mouse interleukin-8 receptor (mIL-8R), mouse interleukin-6 (mIL-6), mouse interleukin-6 receptor (mIL-6R) and human interleukin-6 receptor (hIL-6R) was examined by semi-quantitative PCR. In both co-culture groups, hIL-8 expression of Caco-2 cells was decreased, and hIL-8R expression was increased compared to the Caco-2 alone group. Upon LPS challenge, hIL-8 expression from the Caco-2 cells of both co-culture groups was higher than in the Caco-2 control group. The increased hIL-8 expression of Caco-2 cells in the separated co-culture group is correlated with a decreased hIL-8R expression and an increased mIL-8R expression. In the mixed co-culture group, the increased expression of hIL-8 was associated with the upregulated hIL-8R expression on Caco-2 cells and downregulated mIL-8R on murine Peyer's patch lymphocytes (PPL). mIL-6 expression from mouse PPL was also upregulated by LPS in mixed co-culture. However, upon the treatment with LPS, hIL-6R expression of Caco-2 cells was decreased in the mixed co-culture, but increased in separated co-culture. The data suggest that release of hIL-8 from epithelial cells may act on lymphocytes through a paracrine pathway, but it may also act on the epithelial cells themselves via an autocrine pathway. The data also suggest that the release of mIL-6 from Peyer's patch lymphocytes affects epithelial cells in a paracrine fashion.